Objective. To explore this 'black box' of change, by analysing the barriers and facilitators GPs perceive during the change process. Methods. Qualitative study among GPs who participated in the quality improvement strategy arm of a randomized clinical trial on blood test ordering for unexplained complaints (UCs). The strategy was based on a national guideline that advocates delayed test ordering in patients presenting with UCs. Each GP's change process was assessed by means of a semi-structured interview about barriers to and facilitators of change. Results. Twenty-four interviews were analysed. Important themes identified in the interviews were lack of problem awareness, the time and effort it takes to change, influence of patients and the pros and cons of the changed behaviour.
Background
Most strategies to improve professional behaviour are only moderately effective. 1, 2 Possible reasons are engrained routines and the use of inadequate methods to design and evaluate change strategies. [3] [4] [5] A relevant solution is to use a systematic approach in designing a change strategy. 6 Nevertheless, the effects of such strategies sometimes remain disappointing because a prior determinant analysis is frequently lacking and the innovation strategies that are used are mostly not theory driven. 7 Sometimes, barriers and facilitators have been analysed in advance but not used in the design. 8, 9 Several models about changing individuals' behaviour indicate that change is usually a stepwise process, during which the target group can experience various problems in achieving the proposed change. 10 , 11 The precise elements that play a role in this process are not yet fully understood. Although Flottorp et al. 12, 13 carefully designed a quality improvement strategy based on barriers identified previously, even this strategy had little effect in changing practice. Though they tried to explain this in a process evaluation, no detailed insight was obtained into the change process itself, which largely remains a black box. 14, 15 The objective of this paper is to explore this black box of change at a time when the practitioners involved are actually in the middle of the change process, by analysing the barriers and facilitators that GPs perceive 'during' such a change process. To our knowledge, such analyses have scarcely been reported in the literature. We took account of the interactions between a quality improvement strategy, its participants and their environment by focussing on GPs who participated in a strategy to improve their blood testordering behaviour for patients presenting with unexplained complaints (UCs), as defined in a national guideline. 16 This strategy was applied in a randomized clinical trial in which three groups of GPs were compared: Group 1 was instructed to order blood tests directly at the first consultation. GPs in Group 2 were instructed to propose a watchful waiting approach to their patients and GPs in Group 3 were instructed to try and postpone test ordering as well, but they also participated in a quality improvement strategy that supported them in postponing test ordering. The theory-driven strategy had been systematically designed and was based on a problem analysis that has been published previously (Box 1).
6,17
The question we wanted to answer was what are crucial barriers and facilitators during the change process among GPs who have been stimulated to postpone blood test ordering in patients presenting with UCs?
Methods
Comprehensive, semi-structured interviews were conducted with GPs as a part of the practice visit that belonged to the quality improvement strategy. We chose for this method because it gave us the opportunity to discuss thoroughly the determinants which we expected to be different in each individual GP. The interviews took place during the practice visit, which was part of the quality improvement strategy.
Selection of participants
The study population consisted of all GPs who were participating in a trial on blood test ordering for patients with UCs and had been randomized to the quality improvement strategy arm of this trial. Randomization in the trial took place at the practice level.
The full protocol of the study has been published elsewhere. 18 The GPs were recruited in the southern and western parts of the Netherlands by mail and telephone using address lists of all GPs in a certain area. Participating practices were situated in rural as well as urban areas. All participants (N = 26) were visited at their practices by one of the researchers (MAB or HK), as part of the quality improvement strategy.
Data collection
During the practice visit, each GP's change process was assessed by means of a semi-structured interview. All interviews were done by two female interviewers, MAB and HK. Both are medical doctors. The first graduated as a GP, the second ended vocational training in general practice prematurely. Practice visits were scheduled at least 3 months after the second small group meeting. The small group meetings were moderated by GP-epidemiologists for the epidemiological part of the first meeting and by behavioural scientists who teached at the institutes of vocational training in general practice for the communication parts of both meetings. Approximately four GPs participated in a meeting at the same time. GPs were informed that the interview was not intended to judge their functioning as physicians but to see how change was progressing and to make suggestions to support the process if possible. The topics included in the scenario of the interviews are summarized in Table 1 and are based on models of changing behaviour. The first two questions were rather open ended: ''Do you remember the previous meeting, and if so, what did you plan to change?'' and ''How did things go after this meeting?'' Depending on the answers of the GPs, topics were further elaborated. When a GP did not address the topics of the scenario spontaneously, the interviewer introduced them. When barriers to change came up during the interview, which was always the case, these were subsequently used to provide suggestions to overcome them.
The interviews were recorded on audiotape and field notes with key issues were taken as a backup. The tapes were transcribed verbatim. Age and number of years of experience as a GP were recorded.
Analysis
The interviews were uploaded and coded using Atlas/ ti software (version 4.2). The approach resembles a framework approach. Open coding was used as much as possible, though the authors naturally were aware of the literature on stages of change and the interview had been structured according to the existing models of changing behaviour. Thus, some deductive elements were added to inductive elements. One author (MAB) coded all interviews. Each interview was also coded by one of two other authors (HK or TW), independently from both the first coder and the other second coder. A cyclic approach was used to add and adapt codes. Single passages of text could get different codes. Differences in coding were discussed and consensus was sought. Similar codes were combined. Subsequently, we used an eclectic model of change, developed by Grol and Wensing, 10 to structure the findings after the coding process was finished, for two reasons (Table 1) . 19, 20 Firstly, stages are widely used to describe the change processes of individuals and the model we used summarizes these. Secondly, it reflects the basic structure of the interviews. If codes did not fit into the model, we somewhat adjusted the categories of the model.
As proposed by the same authors, the barriers and facilitators within each stage were labelled with one of the following six levels: the innovation itself (applying watchful waiting), the individual professional, the patient, the social context, the organizational context and the economic and political context. 10 
Results

Population
All 26 GPs participating in quality improvement strategy of the trial were interviewed. None of the GPs had any objections against the interview. The length of the interviews was 45 minutes. The majority (80%) were male. Regions and settings were equally divided between the south (54%) and west of the country (46%) and between urban (50%) and rural settings (50%). The mean age of the respondents was 47.5 years and they had an average of 13.5 years of experience as a GP. The interviews were recorded after an average of 7.3 months (range 3-10) into the intervention period. Of the participating practices, 10 were single handed. Two GPs who were running a joint practice decided not to complete the study, though some of the topics were discussed in one joint interview with these two GPs. From the other practices, 
Problem
When patients present to a GP with UCs, diagnostic blood tests are frequently ordered. As the risk of serious pathology in these patients is low, the probability of false-positive test results is relatively high. This may lead to a cascade of further diagnostic testing, anxiety and somatization.
Recommended behaviour
Applying a 4-week watchful waiting period (based on a guideline from the Dutch College of General Practitioners). If complaints persist, a limited set of tests (erythrocyte sedimentation rate, haemoglobin, thyroid stimulating hormone, glucose) is indicated.
Most important barriers (prior to the quality improvement strategy)
Personal routines, tolerance of diagnostic uncertainty, pressure by patients to perform laboratory testing (even if patients do not explicitly ask for this), time pressure and tactical motives for test ordering.
Educational methods selected on the basis of barriers and facilitators
General
Repeated message provision, education based on problems experienced by GPs in daily practice, offering opportunities to practice new behaviour. Two small group interactive meetings and one personalized practice visit. Supplying GPs with written course materials.
Routines
Formulating routines and alternative routine, setting goals for change, practicing in GPs' own practice.
Tolerance of diagnostic uncertainty
Case illustrating diagnostic accuracy to overcome knowledge deficiencies about (limited) diagnostic accuracy of tests and to visualize risks of pathology. Skills training to discuss uncertainty with patients and colleagues providing examples of successful explanations.
Perceived pressure by patients
Communication skills training based on GPs' personal barriers, growing complexity of training situation; opportunities to practice in GPs' own practice and receive feedback. Educational materials for patients.
Time pressure
Analysing the sources of time pressure. Colleagues giving each other suggestions.
Tactical motives
Provision of alternative tactical strategies.
Format
Small group meeting 1 Part 1: Interactive explanation of diagnostic value of tests for patients with UCs and effect of watchful waiting approach on diagnostic value.
Part 2: Discussion of difficulties experienced in practice when dealing with patients presenting with UCs.
Individual goal setting to change behaviour in GPs' own practice.
Small group meeting 2
Part 1: Discussion about experiences with behaviour change. Searching for solutions to barriers that have arisen.
Part 2: Practicing difficult situations by means of video vignettes.
Setting new individual goals to change one's own behaviour.
Practice visit
Discussing individuals' barriers to change and providing suggestions to overcome these, based on stage of change.
In between meetings, GPs get the opportunity to work on their goals to change their behaviour.
Course materials
Course book; leaflets for patients with information about UCs; diaries about complaints and food intake to hand out to patients to fill in and later discuss together; video message for the waiting room, explaining to patients the use of watchful waiting.
only one GP per practice participated in the study. Data from all but one interview (24) were available for analysis due to technical problems.
All participants set objectives to change their behaviour. The objectives ranged from 'to suggest patients with UCs to come back in the afternoon, because then I have more time' to 'better clarify the patient's fears'.
Change process Barriers and facilitators have been summarized in an appendix which is available online.
Each participant mentioned several barriers and facilitators that fitted into more than one stage of the change process. Most of the codes and comments related to the 'positive attitude' stage. Barriers generally outnumbered the facilitators. All stages are illustrated below with quotations from the interviews.
Awareness and interest. The first stage in the change process is particularly related to becoming aware of the problem and the innovation and then becoming interested in them. The fact that all participants voluntarily applied to participate in the trial implies that they were most likely aware of and interested in the innovation. This is reflected by the limited number of comments relating to this stage and the facilitators referred to. However, several GPs mentioned, contrary to their prior expectations, that they did not see many patients with clear UCs. In addition, a few GPs were not greatly interested in this topic because they did not experience many problems with testing in daily practice (Box 2).
Understanding of innovation and insight into one's own routines. In the next stage of the change process, GPs acquire a clear understanding of what the improvement entails and develop insight into their own performance, including the deviations from the target behaviour. Several participants perceived the information that was given as part of the quality improvement strategy, especially the numerical illustrations of the limited diagnostic value of immediate test ordering, as an important facilitator of change. Recent vocational training was also perceived as a facilitator of adopting the watchful waiting approach. However, even after the instructions provided as part of the quality improvement strategy, several GPs overestimated the accuracy of blood tests for UCs.
A determinant of insight into their own routines that was mentioned several times was whether or not the participants saw room for improvement in their behaviour. Other determinants reflected skills and personal characteristics (Box 3).
Positive attitude and intentions or decisions to change. In the following stage, GPs balance the advantages and disadvantages of the watchful waiting approach against those of immediate blood test ordering. Many GPs claimed that the advantages of a watchful waiting approach were outweighed by the advantages of immediate test ordering, and the disadvantages of watchful waiting. They found that testing was efficient, satisfied patients, had diagnostic or strategic value, reassured both patients and GPs and was not costly. Actually, several GPs did not experience any disadvantages of their current approach of immediate test ordering. According to the GPs, patients had a strong influence on their test-ordering behaviour.
Few participants mentioned clear intentions to change their routines (Box 4).
Actual adoption in practice and confirmation of benefits. After GPs decide to change, they need to try out the watchful waiting approach on a small scale and evaluate whether they are satisfied with the new approach or not. GPs who had a successful tryout found that their skills improved and failed to find the anticipated negative effects of watchful waiting. GPs who relapsed mentioned several barriers, especially as Family Practice-an international journal regards the feasibility of a watchful waiting approach (Box 5).
Integration in routines and embedding within the organization. Finally, the new approach needs to become routine behaviour and must be embedded in the organization. Few GPs mentioned barriers or facilitators relating to the integration stage, and none of them mentioned any factors influencing embedding. Facilitators included the availability of tactics to prevent relapse into old routines and the structure of the quality improvement strategy with its repeated educational meetings (Box 6).
Conclusion
Summary of main findings
The aim of this study was to look inside the black box of behavioural change by identifying crucial barriers to and facilitators of change during the actual change process that GPs went through. Important aspects mentioned by the interviewees appear to be the lack of problem awareness, the time and effort it takes to change, the influence of the patients and considerations about the pros and cons of the behaviour change. (GP 7, male) ''These patients often come with certain ideas in their heads which make me think I'll need some additional arguments to talk them out of that.'' (GP 9, male) ''The point is, if I have the idea that I don't feel like waiting for another two weeks or a month while nothing is being done. Then I just want to get going. It might be a thyroid problem or a kidney problem, and then I find it hard to say why don't you wait for another month and endure the itch.'' (GP 22, female) ''What I normally do is give them the form for the lab tests, and nine out of ten times, that's the end of it.'' (GP8, male) ''People are becoming more and more worried, what with the Internet and all that stuff. They read all kinds of things and become more and more uncertain about their own health. And they want clarity as soon as possible. And you notice that, so I have a greater tendency to order tests.'' (GP 10, male) ''Of course it also depends on other factors, internal and external. If you're very busy, you're more likely to say right let's have some tests done. That means the problem is deferred for the moment, I'll get some more information to go on and some time to think about it.'' (GP 17, male) ''So you see the results of tests ordered by your colleague, who's taken over, and you think, goodness, that's a lot of tests, a whole lot of tests.'' BOX 5 Comments on actual adoption in practice and confirmation of benefits (GP 22, female) ''Well, there was no one saying they didn't want that, no. I think they all liked it.'' (GP 7, male) ''And if you don't order them the first time round and explain to them why, that tests would probably show nothing and their complaint is probably something that will resolve spontaneously or has a different kind of origin, you find that people start to think about it and don't return.'' (GP 20, female) ''I think the main disadvantage is that it takes a lot of time. That I think is a major disadvantage of my way of working.'' (GP 14, male) ''And I've found several times, after I had actually postponed it and then did it anyway after a while, the tests did show up something.'' BOX 6 Comments on integration in routines and embedding within the organization (GP 22, female) ''I should say that the way you people organize things does help you keep it up. Because of course research into the way people learn has shown that repetition and returning to it time and again does make you actually do it, right?'' (GP 6, male) ''I can assure you that the routine of blood tests is really gone.'' BOX 2 Comments on awareness and interest (GP 11, female) ''Sure, but I'd expected to see far more of such people than I did. May be I'm being more selective.'' (GP 5, male) ''We don't see it as a problem. If people ask for blood tests, that's no problem to us, nor to the patients. You get problems if you start to change the pattern that's developed over the years. Because that's time-consuming.''
Strengths and limitations
The main strength of this study was that, as far as we know, it was among the first to explore experienced barriers and facilitators during the course of a change process instead of perceived barriers beforehand. No purposive sampling was done, but the sample consisted of GPs with a range of characteristics, e.g. both sexes, different levels of experience as a GP and different practice types. The group might, however, represent a selection of unusually motivated GPs, as they participated voluntarily. This might negatively influence transferability of results. However, even this well-motivated group saw mostly barriers in the early stages of the change process. The credibility of our findings is high. The types of barriers and facilitators that were mentioned by the participants were also mentioned in the change process of other behaviours. In addition, it is known that guideline adherence is also negatively influenced by similar factors, such as when practice routines need to be changed. 21 To triangulate our findings in order to check for consistency of our data, we planned to compare the change process as reported by the GP to the actual change in test ordering as measured by the numbers of tests ordered. Unfortunately, the test-ordering information was insufficient to draw meaningful conclusions. However, there were no quotes in our data set that contradict our general findings.
Interviewing GPs implies the limitation of only retrieving determinants of behaviour that participants are aware of. Unconscious barriers, e.g. lack of skills, do not always emerge. The model we used to categorize the barriers and facilitators is restricted to changes by individual practitioners and does not, for instance, describe organizational change. This made it suitable for our findings as individual change is the target of this strategy. While categorizing the barriers and facilitators within the stages of the model, we felt that the 'innovation' aspect in the 'orientation' stage covers not only the new routine itself but also the comparison with previous behaviour, the appreciation of the quality improvement strategy and, in a research setting, the influence of the trial on the intended behaviour. We also decided to add 'awareness of the problem' to the 'awareness of the innovation' substage.
Comparison with existing literature Our study revealed barriers to and facilitators of change across the consecutive stages of the change process. However, determinants relating to the stages at both extremities of the change process were mentioned less frequently than those relating to the intermediate stages. The absence of factors relating to the early stages can be explained by the fact that the interviewees were participating in a trial and were therefore almost by definition aware of the topic. The finding that few of the determinants that were mentioned related to the final stage might be a sign that the interviews were held somewhat too soon as reaching the maintenance stage takes time. As a result, the results on the advanced stages may be incomplete. In addition, the chosen methodology, interviewing GPs, tends to emphasize the insight and acceptance stages because these are more 'cognitive' than the others. However, a more likely explanation is that the strategy has been less successful than intended. Most GPs were not yet at the stage of actually changing their behaviour. This is supported by the large numbers of barriers mentioned by the interviewees that related the insight and acceptance stages. A look at these barriers shows that they can be summarized into one comprehensive issue across the stages, namely the fact that the GPs lacked a sense of urgency to change. Apparently, the participants did not become permanently convinced that their test-ordering behaviour needed to change. The limited difference in determinants between our interviews and the diagnostic analysis on which the quality improvement strategy was based, corroborates this. 17 One explanation for this lack of a sense of urgency is that the participants were as a rule not willing to invest in any quality improvement of their functioning and generally preferred to stick to old habits. On the other hand, the participants did voluntarily and actively participate in the quality improvement strategy meetings. An alternative explanation for the GPs' lack of a sense of urgency is that two questions from the problem analysis prior to the development of the strategy had not been adequately answered: ''Is the GPs' current behaviour a problem and does the problem have consequences for patients?'' and if so, ''What is the extent of the problem?'' The sense of urgency, in the sense of an individual's motivation to change specific behaviour, has been recognized as a facilitator before. 22 The guideline on which the quality improvement strategy is based discusses the low diagnostic accuracy of tests and the value of a watchful waiting approach, from the viewpoint of Bayesian decision theory. However, support for this theory with scientific evidence from practice-based research is still limited. In addition, when we compare the guideline with the Appraisal of Guidelines for Research and Evaluation (AGREE) criteria for the methodological quality of clinical guidelines, it appears that relatively little attention has been devoted to its applicability and to patients' experiences and expectations. 23 Greenhalgh et al. 24 also emphasized that complex behavioural change needs to be seen as a process rather than an event, a process in which GPs interact with the innovation and their environment. To add to the complexity, not only evidence but also the GPs' intuition may be of value in this process. Greenhalgh 25 suggested that systematic critical reflection about intuitive judgements in dialogue with professional colleagues may improve these 'intuitive powers'.
Implications
When guideline developers take these aspects into account, they may produce different, more easily applicable, guidelines, providing better answers to GPs' practical needs. Quality improvement strategies based on these improved guidelines may then be more effective in creating a sense of urgency to change, which in turn appears to be a condition priming true behavioural change. This implies that evidence about applicability issues, such as time investment, costs and patient and practitioner satisfaction and anxiety, needs to be made available to guideline developers. In addition, differences in patient preferences should be evaluated, so that the GPs' ideal of delivering tailored patient care can be met. In conclusion, to develop an effective quality improvement strategy, a thorough problem analysis is needed in advance. This should address the size of the problem and its consequences especially for patients, the applicability of the target behaviour and differences in patient preferences.
